We report a 20 year old man with short stature, microcephaly, unusual facies, numerous pigmented naevi, hypodontia, immunodeficiency, and a high pitched voice. Tympner et al had assumed that the patient had a new syndrome of "progressive combined immunodeficiency and ectomesodermal dysplasia". We show here that the condition is identical to the Mulvihill-Smith syndrome (McKusick 176690), a progeroid disorder described in four or possibly five sporadic cases to date. We describe his clinical progress up to the age of 20 years. Our patient suffered from severe viral infections, allergic rhinitis and conjunctivitis, delayed puberty, visual loss, modest achievement in high school, and reactive depression. The immunological, facioskeletal, and dental abnormalities are presented in detail.
Facial views of the patient aged 1 7 years, showing a prematurely aged, small, bird-like face, small, low, protruding ears with hypoplastic lobes, scant subcutaneous fat, microcephaly, numerous pigmented naevi, reduced lower facial height, micrognathia, and absent beard. boy with mild mental retardation and made the condition more widely known. Gorlin ascertained the first female case from an undiagnosed case report of a 14 year old girl with unusual appearance and normal intelligence.56
Recently, the Mulvihill-Smith syndrome was considered in a 30 year old Japanese woman with severe mental retardation and immunodeficiency.7
We describe here a 20 year old man with Mulvihill-Smith syndrome, who was previously assumed to have a new syndrome of "progressive combined immunodeficiency and ectomesodermal dysplasia".' His intelligence is normal, but lower than that of his parents. We report in detail on the clinical course of the disease and the immunological, facioskeletal, and dental changes.
Case report
The proband, now a 20 year old man, is the only child of a 29 year old gravida 1 mother with tall stature (178 cm, + 2 1 SD) and hypertelorism and a 33 year old father. The parents are of German-Austrian ancestry, healthy, unrelated, and have university degrees. There was no other affected person among 57 people in five generations of the family.8
The pregnancy was normal except for hyperemesis. After a prolonged labour and cardiac decelerations, the patient was born by vacuum extraction at 40 weeks' gestation. Length was 52 cm, weight was 3340 g. His initial condition was good. From the age of 9 months, he has had frequent episodes of viral diarrhoea and bronchitis. He had multiple anomalies including slow feeding, poor weight gain, scant subcutaneous fat, an unusual face, small teeth, and increased body hair. Pigmented naevi appeared around the age of 1 year.
At 4 years 6 months, his height was 105 cm (-0-9 SD) and weight 13-4 kg (-20% with regard to height). The subcutaneous fat was greatly diminished and numerous veins were visible in the infraorbital and abdominal regions. The skull was long and narrow, with mild alopecia diffusa, a small bird-like facies, downward slanting eyes, thin and cup shaped ears, and micrognathia. He had a narrow, highly arched palate, malocclusion (overbite), and malpositioned, hypoplastic deciduous teeth with enamel defects and congenitally absent first molars. The skin was dry. Numerous cafe au lait spots and dark brown naevi were present mainly on the face and shoulders, and mild hypertrichosis was found on the shoulders and extremities.
Developmental milestones were normal. He attended kindergarten from the age of 3 Visual acuity declined and was corrected by contact lenses. Findings included myopia, astigmatism, keratoconus, dystrophy of the corneal endothelium, and chronic conjunctivitis. At 15 years 5 months, he had severe varicela with a fever above 40°C for a week. He recovered with antiviral medication (acyclovir). School achievment decreased despite his best efforts. Contacts with his peers became fewer, indicating depression. At 16 years, LEOPARD syndrome was diagnosed. There was a spontaneous fracture of a protuberance from the left hip bone (the apophysis spina iliacae anterior inferior sinistra) during school sports, requiring three weeks of immobilisation.
We saw the patient at the age of 17 years (figs 1, 2). He closely resembled the patient of Mulvihill and Smith' and suffered from school problems, short stature, delayed puberty, visual loss, severe allergic rhinitis, frequent infections, and depression. Height was 160-2 cm (-2-6 SD), weight 44 kg (-11% with regard to height), and OFC 51-8 cm (-3-1 SD). Vision was corrected by contact lenses. The skin was dry. He had severe chronic conjunctivitis and stomatitis, small brittle teeth with enamel defects, and absent second bicuspids. Numerous toes, naevi measuring 2 to 10 mm in diameter (fig 3) were located mainly on the face and shoulders, with some even on the palms and soles. There was mild hirsutism and clinodactyly V of the hands and feet. Puberty was delayed. The voice had not changed, testis size was reduced (left 5 ml, right 6 ml), pubic hair was stage Ph IV, and penis was stage G II-III (Tanner). Bone age was estimated at 17 years 6 months using a hand radiograph (Greulich and Pyle), and GH treatment was finished. Relative height had remained constant with GH administration, resulting in a final height of 160-2cm (-2-6 SD).
At 19 years he failed in class and left school, having completed 10 school years with success. He took supportive psychotherapy. At the age of 20 years, he began to learn a profession in a sheltered institution. He received corneal transplants. The voice was still high pitched.
IMMUNOLOGICAL FINDINGS AND LABORATORY STUDIES
At the age of 15 months, combined immunodeficiency with constant lymphopenia and reduced IgA and IgG was diagnosed. At pokeweed mitogen (controls 15000-26 Lymphotoxin activity after phytob agglutinin stimulation was also reduced and IgG were decreased at 0-0-95 g/l (n( 0-32-1-8) and 2-88-6-1 g/l (normal 5-2-1 respectively; IgM was normal at 0-34-1-(normal 04-2-06) and IgE was increas 444-523 U/ml (normal <15). Granulc were normal in number and function. Q itative and qualitative B and T cell defic was diagnosed.
At 17 years, serum IgA and IgG were no IgM and IgE were increased at 5-0 g/l (n( 0 49-3 20) and 1420 U/ml (normal <28 spectively. CD3 + T cells and CD4 + T E The lateral skull radiograph at the age of 12 years ( fig 5) showed marked hypoplasia of the vertical facial skeleton, mainly affecting the alveolar processes of the mandible and maxilla. Horizontally, the maxillary basis was slightly reduced as compared to the basinasal length, while the body and ramus of the mandible were significantly reduced (-2 SD). This resulted rsors 12 in micrognathia, supraocclusion (overbite), compensatory forward tilt of the lower incisors, and compression of the soft parts of the lips Ire and chin.
AP and lateral skull radiographs at the age of 16 years showed dolichocephaly, thick calvaria, facial skeletal hypoplasia, nasal septum deviation, hypoplastic dental lamina, micrognathia, and swollen mucous membranes ofthe maxillary sinuses. Radiocephalometry (Bergen method) indicated a biparietal diameter of 15 cm, skull length of 21-5 cm, height from base to vertex of 17 5 cm, maxillary depth 9 cm, mandibular depth of 10-5 cm, and facial skull height 12-5 cm. The cephalic index of 70 indicated dolichocephaly (normal 75 1 2 3 4 5 1 2 3 4 5 2 3 4 5 1 2 3 4 Taurodontism (taurus: steer) has not been described in Mulvihill-Smith syndrome to date; however, incomplete dental root development and reduced alveolar height was reported in the case of Wong et al. 6 Mesotaurodontism, that is, the more marked form of taurodontism, has been described in fossil humans (Homo Heidelbergensis), while the milder form of hypotaurodontism can occur in modem human populations (American Indians, South African Bantu-Boskop-hybrids). Taurodontism results from delayed development of the HertwigBruhn'sche epithelial division between the dental roots. The trait may be of diagnostic value in future cases. Interestingly, taurodontism has been associated with autosomal dominant inheritance and Klinefelter's syndrome.
Our patient and his mother were disturbed to learn that Mulvihill-Smith syndrome has been associated with mental retardation. They were afraid of early onset progressive mental deterioration because of his increasing failure in school. This point deserves further attention. Follow up studies of the previously described patients at older ages can help to obtain more information on the long term outcome of the condition.
